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(57) 

[fSS] ^tHilijS^ffiT* -Sis c S < ^tllffl I D T 

m«s 1 0 0 (Dmm'p^ic zw^vti 

^If^mt^ I D T 1 0 K ^(7)StJtc3i14«E^«-^ 
r«IDT102, 103. Mli:^«DSWi:SI<fSJ?f1 

0 4, 1 0 5 AWOtciB^iJ^tlTl^^o I D T 1 0 1 (7) 

^ttiffl^ii^tUHKs 1 a^mnyyys 4<73+4s?ica 

/cSJisfi^iiS3 23mmitl. ^(Omtlli I DT 1 0 

2, 1 OSii^ttiHKS 1 (7)eiS->7^3 S.hlcA;':* 
tlTl^^o eiSi/^^ 33lilDT101<!:IDT10 
2,103 r^roSEHtcS^" < {uffl^ffiiE LT»)S-eS 

^JST^o gi!l7'>^3 4[c<i;U I DTI 0 1 (Dl^tliff 
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±iB|gi!)ffl mute Epjin * n^K Ji^^^m-r ^ittJi *4 
«ix c <!: i: r «3ittaE« v-X □ X =1 - X 

*n-5m2(D»fflmti<!:. ±iBmi (7)siia^sm-r 

s»^fls#^;§AC<jtiami stfm2(Dii»fflSffi(7) 
mmummiti. ±tEm i i (omwi 

mmmm[cmtt^-n(Dm^ (D^mmmmt. ±iB 

t>'m 2 (Dmw]mmm(Dmm^\immi^ti. ±iBm 2 (d?* 
tt«H jfi^m 2 (7)iiE»)^»Mytcsiiti-^->[*(7)m 2 (7) 

4 1 5 □ 1; 7h 1; ;b icS^X m 3 <7)?ittaE»^^S;«lc 

t < ±iBm 1 sam 2 (DiEBsmncDs^iiyicfl^fiE 
±iBm 3 ammmmim 1 stfm 2 (DiEB^m 
mm\zmn ^-nom 3 ©swsfflm<i^s ±iBm 1 

st>'m2(7)igi!ifflmiipaics^fig*ti. ews/i^icj: u± 

IBzi U ^ U ;^lcS@-r Dm^-T ^mMfi^^ 

[000 1] 

[cj; U SSaStcfg^r « =1 U ^ U ;':^Em«)Slc J; U 
mE L tU r « 'T □ X =1 - ^ic 

[0 0 0 2] 

[fie*(7)a«] ^^e*. mx\mfm-e- 2 8 1 4 6 5^ 



[0 0 0 3] ±iBijfS[cii. Emssro-^astc. zi 

t'o.--^ out. i^tiim I DT (Inter-Digital Transd 
ucer) <!:U^ao ) ^ttA.7-fil-Jiai5c©3ittaE«*^ 

^•r 5-5*0) I DT (j-xT. mwim \DJti-^^o ) t 
^(ommm 1 d TcD^^iiitc^ittaEa^^tuffl 1 duiij 

m LTS ^^fig^Wr ^Sitt^Ea^v-X □ X =1 - :^!b^ 
[0 0 0 4] 1112 Hi. ±iB3i14asav'>-l'PX=l- 

:^©Em»«aEicfl5fiE*n/c^tiiffl I DT. -m(om 

mm 1 DTst^-5ta)jgit§§^/Tx-r0T-s5o 
[0 0 0 5] Emsfii 0 0(DasicflM#nfcitttiffl 
I D T 1 0 1 ^umnm 1 d t 1 0 2, 103 (ommm 

mo 1 , D2rs(ommdi 1 , d 2a. wi-if-y^ 

aE;^©;MAa)l /2) ^WLTL-^^o Sfc Slt§§ 

1 0 4, 1 0 5 ti. 10 o*(7)^ttmeD 3 ^m-^i^y 

[0 0 0 6] EmSfil 0 0(i. SiEBffl I DTI 0 

2, 1 0 3icj:u^n^~nsfflij*^b^^*[p]icjifi-r'i>3» 

tt«E»^flS#-S. c©§ittaB»^SItSl 0 4, 
1 0 5 li:<t t):g|tllffl I D T 1 01 micS-Mt^^^lt 

T\ ssifsgi 0 4, 1 0 srmcm^mm^m'^m&t'^^ 

U^ctaicSoTl^^o i^tllffi I DT 1 0 Hi. #|ffij^ 

miUDi, D 2tfi^(o^itmmj& (ss^ (DSstDtta 

[0007] ±IB?ift«E;^?v'' ^ ^ p X =1 - T'li. Em 
»1S1 0 0©«Etc3ittaEa<D^SiS^f§^*^/c« 

;fii:9 0° f^^srorn/cp v^vtn^^=b^^mm=M 
(saa) 6''#i^-r'5iD7\ igiajffl 1 d t 1 0 1 a^se 
msfi^ic <t y ti/c z. (DSittaEjStoiiiftiiij^fst 

[0 0 0 8] 

[#g^)b^iS)*LJ;a<tr'SiiM] tc^T. 

v-^-f pxzi-^a. i^aiffl I DT 1 0 1 ^^(ommm 

g D 1 , D 2 6^?ieaHa(D:^Sa(7)ffi(7)eB <!: ^ ^F/t 
^tiiffl I DTI 0 1, liftffl I DTI 0 2, 1 0 3Stf 

j5i>fSffi 0 4, 10 smmcDiiimmmcDmmzm^ 

[0 0 0 9] tSt)-^. lEBffl I DTI 0 2, 1 0 3 <!: 

^mm I DT 1 0 1 tcD^rmrjiimmii^iEmzg 0° 
icsoTi^sitna; «t±iffl I DT 1 0 1 rsiffi^ti^ 
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m^immm 102,1 0 sicj^vm^Lrc^^itmm^ 

[0 0 10] ^(d-1j. i^mm I D T 1 0 1 , mmm 1 
DTI 02, ^ 0 3Rz}mm^ 0 4, losmm^ 

[0011] *fg0Slis ±iBBglclS*'T^*tlfct£D 

m\iim&^mi^=i>ctn:^m\iim 1 dt^ 

[0 0 12] 

1) = 

[0 0 13] ±iB^figii:<tnH; -^^(omnmmmi!:^ 
[0 0 14] ?ittaE«tt. 'tti'e'nm^mmmicm 

[0 0 15] ^LT. ±iB?ittaE»<73:^S;mc<tyS 
H»<!: 9 0 ° eig(7)t'"tifc z\UtUt} icS-:^' < JsiaSJ f 

[0 0 16] IgBfflmiitCcfcUfS^^tifc^itta 
[0 0 17] ttc. *fg0Sli. EmSS<!:. ±IBEm» 



mi(D;SJi^6^Ep})P*n5mi(7)|gKifflmffic!:. ±iBE 
(0-&mm^m\iin^m2(Dmmmmmt. ±iBiiiro 

«Ji«*^figr5mi©aJia^^fiE#IS<!:> ±iBm2(D 

;ftjia^^fiEf5m2(7)SJia^j5£#isi:. ±iBmi(7) 

«^mi ©ii»fflmM!iicswr5-)t«f©mi ©sws 

^< ±iBm 1 ^z}m2(Dmw]mmm(Dmmuzmm^ 
±iBm 2 (DSittaES^m 2 ©liijfflmsfflijtcsst 

aB»^^S;^tc-r^^< ±iBm 1 st^m 2 a)igBfflm 
m(omm\immin. ±iBm3©3ittaE3j^mis 

msct. ±.iEm^^z}m2(Dmmmmm?s^zmm1^tl. 
t) mE^jt* n/c±iBm 3 (75?ittaHica^x sbic^i 

*^ broSUdffl^ <t ±iBfl^^fiE#ISA^ 6 CD tU;^ 11^ .1:0) 
(fl>R3I2) » 

[0 0 18] ±iB^figtc<tnti; mi cDiiK^mat;:. 
fiOxH'ji^a f H (= f 0+ A f ) (om^ (oammmu 

t^m 1 (D^M^mmm^ u ct^m 1 (o^^mm=M 

[0 0 19] $fc, m2(ofmmmmic. mmmi&m 

fi (=fo-Af) rom2(7)SMia^Ep}]o-r«<!:. me 

itmmm^m^u c(Dm2CD^^mmmim2CDmw} 

[0 0 2 0] m^(D^^mmmt. ifktiimmm. m2(o 
mmmmm. m2, m3<Dmmmmmi:mi^ti^^ 
trj:<^-ti(om 1 (ommmmmicim^ti. crom 1 

^fromi (Dswsfflm<iFaicmi tD3*ttaE»<D^s» 

[002 1] IWHitc. Il2(7)?ittas»lix ^tiimm 

m^ti^ ^trj:<. ->Rfc7)m 2 (7)sitgfffflmii[cea* 

[00 2 2] ^Lz. m^(Dmmmmmtm2(Dmmm 
mmmiatm 1 , m2(o^it.mm&(D=Fmc,i: vm&m 
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[0 0 2 3] m3(D^itmmmt. mi, m2(DiEBffl 
[0 0 2 4] itaifflmffit±±iBm3(7)?itta®a(7)^s 

[0 0 2 5] ±iBm3(7)?itta®aicS3|llt-«^ 
C©ffl^<!:«|tllffl^<!:©Mffl^3Ej«=i'j7|-'J:^(D 

[0 0 2 6] 

[f|0^a3llffi(7)flJKI] 0 1 ti. 
v'XPT.zi-T'cDltJieiiirS^o Sfc. mili. Em 

[0 0 2 7] v-Xnxn-^i [i. z^'Jt'Jti^mHi 

S3, 4i:^fiixTi^«o 
[0 0 2 8] ^tll»?2tt. :l*fl5(DEm»t52 1 m 

5>7.v''i-+^2 2. mmmfti (=fo+Af [H 
z] ) (D3ittaEjS^^^*-l±«h7>7.v''iL— 9-2 

3. jgmfL (=fo-Af [Hz] ) (om^mmm 

m^^-^^ h5>Xv''iL-+t2 4SO''§-)Pt(DSI-fS2 
5, 2 5' (glK TAj T/Tx-To ) . mmiG. 2 
6' m^. TBj TvTxTo ) s SI<fS2 7, 2 7' 
(0 K r c J -^vx^■ro ) !b^5 S« =1 'J 7|- 'J :^(D^tllgP 

[0 0 2 9] h5>Xv''iL-+^2 2~2 4S0=SlifS2 
5, 2 5' ~2 7, 2 7' li. Em»t52 1 (D^#:&|p] 

[c-5ij[ciB5iJ^tiTi^5o =iU^ U;':l^ttiffl<7) h5>x 
v''iL-+t2 2liEmSS2 1 (7)BS*5^lciBM*tls C(73 
h^^Xv-'a-tt 2 2^St-cfcatc LT^(D;£tJlcJia 

fg^ffl(7)h5>Xv''iL-+t2 3A^iBB*tl. h^VXi^' 
2 2 (7)effliJ[CJiai5f f L(7)?ieaSa aXT. M 
2?ieaSai:l^ao ) fg^ffi(7)h5>Xv*"i-+t2 4 
6«M*nTl^«„ Mtc. h5>X5>';L— tl-2 4(D^'l-tJ 
tcSltgff2 7' , 2 6' , 2 5' A^*5^ffl!lA^6iI<DIPJc 
iBB^n. i-3yX'jD.-+)-23(D9\-m\,Z^M^2 7, 



2 5, 2 6 jb^l^l L: < ^^mf^e> Z. (DIPJCIBB* tlTl^ 
[00 3 0] lftMI;ft^Sig§3li. Jl;fti5f f H(^iSMI»^ 

WEm««2 1 t\^-mm-^e>rj:^Emmm±\.mmi 

c' lih3y7.'Jj--+)-2AI,zm^i^tl.Tl^^o 
[003 1] SJl;S5eSSg 3 , 4 li. #IJx.H'0 3 [zm 

B - E lf7-7.#ltilHlKe L < 4 [C/TsT C - B tlT 

-X^^IilKlci5lNT. ft^?0*E15lc,Tx-r3*tta 
ttS§§TllJ5£T ^5 C <!: ic cfc U mmt ^Ztlf-^H 
El 5 lc,Tx-r?itta®;SttSS§ti. Emaffi2l' ± 

lC'r>^xV^y|/fl^h^>Xv'~i-+t (J-XTs IDT<!: 

l^ao ) 2 8a)s«!iic^i5ca)«ittm<iD^iE^jLT^5 

- X ^ > ^~sits§ ( Fff^as^" u - X ^ > "pmm) 

2 9, 3 0^iBML/ct(7)7-$^o SJljS^JlggSroSi 

iSJi^^^S3(D3ittaEaftfliS©ftflgJiWi 

(fO-Af) KW^I^tYTl^^. 

[0 0 3 2] SJ1MIK3, 4li. 7XB^BflJJSS^a)^i!3 

=i-:^i(D;ajS!ittt«DSSft^#i«i-«^^«. Em» 

fi2 1 t^-(7)Em&W;^rigfi£*n5?ittaE?^jftliS 

[0 0 3 3] filJA^^mMSl»e^«iSk2(D:*:tl^Em 

»t62 1(D««<!:LTL i NbOs^l^L/i:^^. ^ 

(7);Ug1f 14*'^ 7 0 p p mfiJSS U . mm 2 5, 2 5' 

~ 2 7 , 2 7' <n^mm^^. mx\t 5 m h z <!: ufcJi 

jiM«D«ffl*fl=rS«-2 0°C~5 0°C(D)a^t5lil 
ICisUNT. Jgltg52 5, 2 5' ~2 7, 2 7' (D^W^ 

M^2s. 2 5' (i. mi3*eaaiS^J5itLT^s;s 

5, 2 5' (7)i±»tt*^KU7hU +5J^SIt#e*^ 
2 6, 2 6' StfSWS2 7, 2 7' \fOK.-^T^mkT^ 

[0 0 3 4] ?ittas5fiv'>'rpx=i-^ii. Emss 

C (DSEIMft <!: [Hlga» t a)ffl5f^ffl <t 5 =1 

[0 0 3 5] z.(Dtcisb. :^mm(Dmmi:ii. ^rn'Mmm 
K3, A(ommm^^>^'?-('ax=i-y^ tm-(DEm 
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2 5' , 2 6, 2 6' ©^*Jg!|ttt®K>J7hli:iS;L:T« 

JiSfgSK 3 , 4 (7)|g»tt^ K U 7 h * -tJ:« C <!: J: 
y S 1 , m 2 3¥1ta®;fi(7)^a^(DS^ik^0§ J: ^ tc 

[0 0 3 6] :^mm(Dmm-^it. mm=,&mm^3(D^^ 
mmimm^ e (Di^mm imm^miu^ <fc u ( f o+ 
Af) 6^6 (fo+Af +Aft) icK'j^i-u mmm 
^m^miLrcm-^. j5WS2 5, 25' ©^iijias 

(T^to-e. SltJijfiU) t (fo+Af) (fo+ 
Af+Aft) KU7 hr^A^B. EmSS2 1 (7)S 
*5«Stcf|t* fern 1 31 14aS;iS®Ji;m)b^^i!) L/c 
Ji^lc=bmi3ittaEjS!Ej«j5l*S2 5, 2 5' rSfillc 

0-Af) 6^6 (fo-Af +Aft) li:K'J7hU ^ 

SiiaSBLfcJf^s 5l-f^2 6, 2 6' (7)ftJiMl«l![ 
^ (fo-Af) A^e (fo-Af+Aft) lcKU7l- 
t^A^bs J±mSS2 1 (7)»«a®tCf|S*-tifcm2^ 

ttSEjsroji jsajEj^^B L/c^^ic^bm 2 gittaE^!Ej« 
j5WS52 6, 2 6' Ttmici^mti. mi^mmm^i. 

[0 0 3 7] tie-pT. mi, m2gittaE^«DT^^ 

li. SJS^ftlcJ^LT^(7)Jl;JSSj[[i (fo+Aft) 

2 1 (D[ilgaB)<!:(^ffli:fFfflli:<tt)^^r«=i'j7|-U:^ 
©:^tll U^;KD;aJS!|ttt^|pl±*-l±« Z.t»T^1^^o 
[0 0 3 8] ;gJl)JSfeji§§3, 4a. ltt±J*9^2 
<!:SiJflilc|imLTt<l;i^A\ L<l±J±m«52 1 © 
»«±tc3ittaEjfift^S0^fl5fiEU C(DMg±li:;l 

[0 0 3 9] J±mSS2 1 eiJ^ti'^^^f^Ki^'^l/Ziy 
(PbT i O3, PbZ r03) . Li NbOs. L 

Xv''iL-+)-2 2~2 4lis EmSS2 1 <73aE^c5l^[c 
3cXLfclffiff$(7)mffiD 1 , D 2(7)SK^RMLTS'5'f 
V-Sz-xv-'^il/fl^h^^Xv-i— 9- (IDT) f'^lfiE* 

[0 0 4 0] 3ieaS»(7)Jiai5fli h5>Xi>a-+t2 
3, 2 4(7)lffiJf^mffiD 1 , D2(7)t:°-y5^d7-3iS*n 

«o Em»t52 1 (ommt i.z(ovmxmm>mmL 

ffi(7)HA^6i5fG H z $-f-(7)Sil;Myffl-r5il<!:tpItfe 
:^(7)$iJ,«)A^$U. 1 0~1 OOMHztDJiJSiKA^ 



[0 0 4 1 ] m 1 ^itmm^jkm^mo) h^^xv-'a— 9- 
2 3 (jj(T> mmm i d t 2 3 .tiNao ) «^ mm(om 

its D 1 , D 2 (Dmffif^ tf -y 5^ d A^m 1 3ieaS5ft(7);ft* 
/\H(=vo/fH. vq; ifiaBtcisttseSjSJS) [CIS 

1 , D 2 (ommrs tf 5^ d A^m 2 ^ieasaa)^* a l 
(=vo/fL) ^cis^^n^o^5c kksi dt2 3, 
2 Alt. El6^c/T^■r<i:a^c. iBBffli dt2 3, 2 4Fa 

[0042] =i >J to timtiim(Dh^y7.'J:L— ^22 

iiTf. mmm 1 dt2 2,!:^,^ao ) tfj^romffiD 

1 , D2(Dmm?Si^y9di 3m 1 ^ittSS^S <!: m 2 3itt 
mm)&t(D=FmcJ;: U^L:;5Ji}jSiiff oa)3ittasa 
(iXT^ T^«<!:L^-5o ) (Oym^o (=vo/fo) ti: 
iSS*nTl^«o $/cs i^mm I DT2 2as 
ct^lclEBffl I DT2 3<!:|gt!)ffl I D J 2 A t(D?SI,cm 
^t^=F=3)m'^&(DW(DiiLm\,^^\iim l DT2 2© 

[0 0 4 3] J5lt§§2 5, 2 5' . Sltg52 6, 2 6' 
SO^SIt^2 7, 2 7' (±. ^li{*(7)*gttmffiD3:&F/T 

[0 0 4 4] Sltg§2 5, 2 5' li. ^l^ittaS^S^ 
lEBlffl I DT2 3«lJtCi5l>tU SWS2 5, 2 5' fSiZ 

mi3ittaE^«Dsa^^^*-i±«^)«Df'S«o si* 
S2 5, 2 5' it. 'plbmmLtfim^^itmm^&(om^s. 

mfw (= fo+Af) .h^^sjcatc. ^(Dmmrs\^^y9 
p 1 A'im 1 3*tt«Ea©jeft /\ Ht^i 1 / 2 tcis:^? 

«teEiH!fj«2Af*^,!:S«<taic. Slttm<lD3tD*iS 

(*llfiferoffJHlriil 0 0*) A«iS^#tiTl^«o 
^2 5(7)Jg|t^±sE(ifH±Af (fo~fo+2Af) 7" 
£-5*^6. mmm l DT2 4A^6CDm23itta®;t (Ml 
«ii[fL= fo-Af) ltS.M^2 SZ^Mitl^^tn: 

<m'Mu jgit«§2 6[ce»-r«<i;-5[c^oTi^«o 

[0 0 4 5] Jg|tS§2 5, 2 5' li. M 1 ^ittSSS^ 
< Lff-Sct a tc. Igljffi I D T 2 3 [c>E>f LT 

[0 0 4 6] SltgiillgBffl I DTi:(7)F^Pi^. 0 7[C 

ttmffiDref<^>*'U<!:igi!)ffl I D T(7)MtSltSffffliJ[c{» 
St«*SSfl^m^Ddrv<^*'i>Fa<DS§liL<!:t«<!:, -« 
lcF^]a^(DJ5ltgffCD^-&. SItgffli. C(7)F^PiLA^L = 
(k+1/4) •A/2 (k=1, 2, 3, •••) 

e}f!^M£7)&P5JA^$«^^li. ($« 
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[0 0 4 7] :^mm(DmmT{t. m^ummm i d t 2 

3[c>Rfr«sitgff2 5(oim(om-^. mmm 1 dt 2 3 
tmm 2 5 mc^^m 2 1 nTi^§©T\ s 

WS2 7t7)IEFa©S§SI*ffiiEr5'iJg!fj«£t). SI<fS2 
5li. Igftffl I D T 2 3 lc>RtLTJ.XTlCiJi^-r«Fara 

[0 0 4 8] ±iBFiPiL©^ftiC(±s ^mimmis.iE 
ic5*:£*nTo^^o gl8^oT^■r<i;5^c. ?itta®aw 

li. SS2 1 (7)a®lc5lt^»(7)^l«fl|DA^ffM*tl 
T § gP^J 7tt S fiSS tc J± L TfeJlJiSti^ji < § > 

[0 0 4 9] a*JaliS$^K<!:t-«<!:. gfiS®"?- 

• X lc!®il*n«o SI<fS2 5 tMWm I D T 2 3 Fai;: 
SMS 2 7 ii^fl^fiE* nTl^:^0^ Lfc«^(7)rSPi L 

L' =(k4- l/4)-Vo/(2- f h) 
[0 0 5 2] 'S\X\tKWmt. LT L i N b O3 1 2 8 

ajS V oti 3 9 6 0 m/ s . ^l«fliJfJj5)6gP5^7<D?itt 
aS5S(753SjSvnit±j3<fc^3 9 2 0m/s7-£«(7)7\ 
fO= 60MHz. Af = 5MHz. k = 113. m = 
1 Q^tt^t. lEBffl I DT2 3,!:SI<fS2 5(DFail 
L' ti. 3 4 24. 0 5 Mm (=113.5 X 3960/130-100 
X40/120) t-Ts.-^, 

[0 0 5 3] s&\ si<fS2 5' ^col^T^)Sl^S2 5 
t-wmc. mi^m i dt 2 2. mm 1 d t 2 4stfs 

it§§2 7' , 2 6' lc33tt?);JS5Slig^#l*L/ciBl()ffl 
I D T 2 3 t.mm 2 5 ' HfDHPI L " CD^ft^^^S 

r«<fcaic. mm 1 d t 2 3 icj^rsF/rSffiBiiifl^fiE 

[0 0 5 4] Slt^2 6, 2 6' (is m2?ittaE»^ 
lEaffl I D T 2 4 m.zK\i L. Sl-tS 2 6, 26' F^lc 
m23ittaEjS©^aje^^#-ti«=t(DT'S«o SM 

gg2 6, 2 6' lis *'5Jl;fii5fA^m2?ittaEa<73)g|;fi 
IJffL (=fo-Af) t.t5.^^o\z. ^<73mffiF^tf-y5^ 
P 2 6^m 2 A L(7) 1 / 2 tcfSS* tl. 

mmmis^2L^^mt.Ts.^^o\z^ m^m^^oi-^m. 

k■^•^mm^WJ:\t^ oo*) A^K:^^t^Tl^5o SM 

gg2 6' (7)Sltw±Sif L±A f (fo-2Af~fo) 
rS«A^6. Igftffl I D T 2 46^5(7)^1 3ittaEa 
(Jisfiiiff H=fO+Af) ttSWS2 6' f-SM^tl^S 

ci:^<jijMu sitgff2 5' [cesr^o 

[0 0 5 5] Sltgff2 6li. :^ttiffl I DT2 2. 

mmm i d t 2 3 st>'swg§ 27, 25 tci3it;&a*s 

ffi^#J*LfcliKlffl I D T 2 4 <hSMS2 6 Fa^DFaiKD 

F;T:^(7)*ftxC^}is-r«<i;a[c. lEBffl 1 dt2 4ic)^ 
■r«FiT:£{iiMtcffjfi£*n. SMS2 6' ti. ^1*^2 



1©*ft^tt. ±KE«D<fcaic. L1= (k+1/4) • 
X^/2. k = 1, 2, 3, -AH=vo/f H<!:S«o 

CfDllll L 1 (7)1*1. r ;ftft5J(7)gP5JA^SItgff 2 7 rliJS 
*n§<!:-r j5MS2 7(7)gP^(7)SESiL 2tt. K • 
r • X^itts.^). SfiaE©^^lcJ±LT (1 - K) • 
r • XQti\'f^<t5.:bZ.t.\zTs.^. 

[0 0 5 0] '^■:>x. mm2iiS'^n^t^t.^(r^mm 

ffi I DT 2 3 <!:SI'tS2 SHro^Sr^tfJPIL' (7)* 

fl=S;ii> L' =L 1 - (1 - K) • r • Ao<!:S5o 
SItSi 2 7 (7)^ttmffi D 3 (7)*i5c^ m. JgWS 2 7 

(7)&P5^T(7)?itta®;fi(7)e»5SJS^Vmi:-r«<!:s m = 
2 r. K = -Am//\o=Vm/vo7S^6'6s (1-K) 
• r • Ao= (1 - vm/vo) • (m/2) • (vo/f 

O) =m- (vo-vm) / (2fo) tn.^). L' ttTIB 

[005 1] 

m-(vo- V J/(2- f o) 0) 

7' tCj5tt^aS^llS^#l*L/c|Et!)ffl I D T 2 4 i:S 

MS 2 6 ' Fa(7)Faii(7)F/TSa)^fl=^^^s-r « J: a ic. 
lEftffl I DT 2 4iC)itfr;5Fft:^eMicHM#nri^«o 

[0 0 5 6] SM«52 7, 2 7' (i. m33i14«B»^ 
filddffi I DT 2 2tJtCJ5ltU SMS 2 7, 2 7' Fate 

m2gittaE^«7)sa^^^*-i±«=b©T'S«o sm 

S2 7, 2 7' \t. 4''L:^Jl;^iifA'^m3?i■ttaSS(DJlS 
afO<!:S«J:atc. ^■<7)mffirat:°'y5^P 3*^m3 3itt 

m^m>=m A o<7) 1 / 2 iciss* ^teEiUjEji 2 a f 

*^<!:S«<taii:. iSlttm<lD3(7)*iif (*llfi(S©J^«l 

71*1 0 0*) s'isig^nTu^^o 

[0 0 5 7] SMS2 7, 2 7' «7)i5M«ilEti f 0± A 
f (f o-A f ~f o+A f ) T'S«5b^6s KftffllDT 
2 3 6^5(7)^1 SittSE^ (iiaiJff H=fO+Af) S 

t^igBffl I D T 2 4 *^ 5 rom 2 ?ieasa (Ji siJf f h 

= fo-Af) l±SMS27, 27' rSM^n^SCi: 
S<SjiU ^tl^tlSMS2 5, 2 5' , 2 6, 2 

6' ffliceftr^o 

[0 0 5 8] ^i5. SltS2 7li. IgBffl I DT2 3[C 

is,\i^'-&xm.^^m.v^tcmm 1 d t 2 2 d: sits 2 
7Fa(7)Faii<7)F/T^t7)*i2|=^^asst5J:aic, mm\ 

D T 2 2 IcStr ;§F/T:^f3iB[CJfM* tl. SMS 2 7 ' 
(is IgBffl I DT2 4[ci3(t«a*^a»^#i«Lfc|gi!i 
ffl I D T 2 2 <!:SMS2 7' FJ(7)FiPl(7)F/T:^(7)*ftxC^ 
aSSt«<fcatCs lilftffl I DT2 2lcj!ft5FfT^fiaic 

[0 0 5 9] ±iBliJS^ci3l^Ts mmm i dt 2 3, 2 

4tc^n^-njiai^f H- f L<7)SJia^Ep}]0-r«<!:s E 
m«52 1 (7)3ME«?a)^lcJ:t)s «««EraSU ^ 
1 ?i1faS}ft<!:m2?ieaS»*^fg^r«o #iJx.liU^ 
U-a(7)^^s C(7)«(iSSa®ti:giIS:&|P]<!:Mff* 
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[0 0 6 0] IgB)^ I D T 2 3 7l84*n/cmi SittS 
Stis IBibffl I D T 2 3©«!l6^5Em»*g2 1 

[006 1] m^ ^Ci50^T. IgM l DT 2 3*^66* 

mnm 1 d t 2 4st>'j5WS2 y , 26', 2 5' 

wM*tifcSS«s±^e»r«A\ ittuffl 1 dt2 

2. IgKlffl I DT2 4St?SI-f^2 7' , 2 6' [tm^ 
J5^tw±S^WLT0^;5^D7\ cn6(7)IDT22, 23 

m}^mm2 t , le' T-tiigM i d t 2 3fijic5 

2 5' T^Bffl I D T 2 3Mi:SI<f*n«o 
[0 0 6 2] $/c. lEliffl I DT2 3A^6S*lpllceJi 

1 ^'^mmmt. mmi 7,25 A^jfjjs^n 
fc»tgas±^fESt^£i\ mm 2 7 tim 1 §ii4«s 

m LT 1^^0)7. swss 2 7 i:\,mmm 10123 «ijic 

SI<f*n«C,!:S<SI<fS2 5li:eff U C(7)SI<fS2 
5 rlEBffl I 0 T 2 3«!lli:SI<f*n«o 
[0 0 6 3] ^LTs Slt^2 5, 2 5' ^(7)^111*^ 

^#nTl^«©T\ El OlC/Txf .fcaic. lEBffl I OT 

2 3 jb^srom 1 ^'^mmimmT&tmm is, 2 

USItS2 5, 2 5' FilCjSljJgiijf H (=fo+Af) CO 

[0 0 6 4] $fc. Igftffl I DT2 47fg^*tifcm2 
^ieaS^jIgBffl I D T 2 4(7)Sffiy3b^6J±m«52 1 © 

[0 0 6 5] 01 ^Ci3l^T. IBBffl I 0T2 4)b^6e* 

[^[cea*ti;5m2?ieas}mis sit^2 7' , 2 
6' A«^tifcSsas±^e»r5A\ sit^2 

7' l±m2?ieaBa(7)Jl;fii[reM^SS^Ji;JSil!fw^ 
fcSWW^^WU SWS2 6' ttm23*ttaEa?tDJi 

ai5f^±S[cSlt^±S^=i1-«(7)-f\ Slt^2 7' l:'\m 

mm\DJ2Am\zmii£ti^z.trs.<.mm26' \,z 

eaU C(7)Sltgff2 6' -^-lEBffl I DT2 4tJlcSI^ 
[0 0 6 6] $fc. Igftffl I D T 2 4 A^5;£*[R]lcea 

*ti;5m 1 #i4asat±. mmm 10x22. mmm 1 



0X23. 27, 25, 26 iiW#n/c»«a 

E±^e»r«3fj«. ^tllffl 10X22. SBBffl 10X2 

3 Rzf^Mm 27, 2 5 am 2 ?ieasa(7)ji aiJf w±S 
2gittaEi?©Ji«i5[W^icsi<fw^*wr5©r. c 

n6«DI0X2 2, 2 3StfSI<fS2 7, 2 5 -f lilgB 
ffl I 0X2 4ffllJlcSlt#ti;SCi:^<Sltgff2 6[ce» 
L. Sl^^2 6 f-lgBffi 10X2 4ilJtcSlt* n^o 
[0 0 6 7] ^LT. SWS2 6, 2 6' fSCOrmitm 

2^^m'm)m)m^i(Dmm.i^trj:^pfi'^(Dmmi,m 
•^i^tiTi^^(D-c\ m^ oi,z7jkt<i:dic. mwim i ox 
2 4f^e>(om2^itmm)S.(Dm^T&tmm2 6, 2 

6' rSI<f*nfcm2gittaE^©SI*a<!:<DT^lcJ: 

';si^§§2 6, 2 6' mcmj&mfi (=fo-Af) © 

[0 0 6 8] MtC. Slt^2 5<!:Slt«g2 6' i:a)Fa-(;- 
ttJi^a f \\(0&^J&tmiS.m. f l<^SSS[<!:©T^Ic J: 
^JJi^afO (= (fL+fH) /2) (0=F^T&m^t 

[0 0 6 9] ±iB^^*;^ii:j; yj±mBS2 1 (Dsmmm 
7i-u;ti f ct*. j±msfi2 1 mt^mmps ffinaB^ 

LTl^^*4?a)JS!)5SJsVSt^EmS«2 1 (7)[H]$E^3S 
[0070] 

f c = - 2 p • VXI2 <D 

[007 1] ^. X y¥E6''Em»t52 1 (DaStcS 
t). zSti^EmM52 1(DaEtOSifi*|pl. xSti^T^ 
^W(7)jlff:&lRl<!:r«x y z(7)il55]Sli^^iS^t«<!: 
(HI 3#BS) . X zErtr^tnaB^LTl^^ifu^tT) 
SBSJSVli. xli:&iRi(Ofig^Vx<!:zli:&(R]rofig»Vz 

[0 0 7 2] EmS«2 1 6^z«(7)[H]U[c[H]|EftajSQ 

JSfiE5^Vxtc>i«fLTCD3f. 01 Ui:,Tx-r<taic. xa<!: 

B3Sr^xy¥EtcWT^=lU^ U;':f Cy (=-2p- 

vjizmr^aiL^compimmtEmmmi i (DiBimMmt 

^^U mi 2[oT^■r<i;a[c. ^^$aw(7)^EJf^^:ffu^^: 

[0073] LA^U Sl!f^2 7, 2 7' F^li±iB=l U 
^Vf]f Cyli:«^< 3*ttaE» (T^»W <!: |Il-Ji JSiJf 

fof-fifflib^QO" fWc?ieas» (J-XT. m3?ie 
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7, 2 7' FaicziU7|-i;;bfCyl^»^"<m33i14aSS 
[0 0 7 4] Si5. Em»«2 1 t3<ym(0mV[zm^ 

[0 0 7 5] -rSto-fev Em»S2 1 ti^yttroiHiyiclHl 
g^iaSfiyflilgaB^ffS^fc^^li. lilgiti (y 
m *lRlWJSB3SJSfiE5JVx, Vz<!:B2gLTO^«(7) 

MJSBjSJSjS^JVx, Vz[c>RtLT-^tl^'tl=lU7|-U 
:^l f Cz (= 2 p • Vx • Qy) t f Cx (=- 2 p • Vz • 

f c=-2 p • {Qy'V,- i x-(Qx' 



[0 0 7 8] ±iB®xCcfcU^ =iU^^Jtif6t. xHi. 
y itiSt>' z iti©#iti*|p)(DfiE^©^fiE:^i <!: S«3Ej«. =i 'J 
^ U:': f C(^=&)S»«s E««ffi2 1 (7)5iffi*iR]. IttH 

[0 0 7 9] tie-pTs *iififs©fl5^T'tt. 

[0080] m^ 3ti. ^^*aw^=iU7|-iJ:^f cytcj; 

y * life y stiSiRi ic^ffir «m 3 sittSE^c t(omm 

[008 1] ziiS:&iPHcSffi-r^^^*;jswiC)SLr=iij 
7i- 1; ;b f cy J; t) ^ i^tc y asiRiiii^ffir «m 3 gitta 
mj&cimmmo° ttiz^v. si<fS2 7, 27' 

Fa7-^S;S^^oTl^5o DT2 2li. tfjfjm 

j:vmmm.mD 1 .tisfl^mfigD 2Faii:^(D^ffiaii:fs;L: 

ferns E DEjUm^ U C(DmE E deTJEJ^^ 'J ^ 'J :^ f Cy 

[0 0 8 2] ±iB(7)ctatc. EmSS2 1 (DSHlc. =1 
i;7|-i;:':f Cy©i^tilJi«i![fo<fc'J«l'^Ji«iiff H (= f 

0+ A f ) (Dm^ ^^mmy&t^tiimym f 0^ vis,i^m 
imfi (=fo-Af) (7)m2?ieasa(73ss»^fg 

»MW*SI^#-tJ:;5<h<!:=fctc. C«DT»a^W,!:EmM6 

2 1 (7)[H]lEai!i<!:(7)tSi:<'Fffltc<i;Ufg^-r«=iU7ri;;': 
f Cyt^>RtLT§ffl(7)Sltgff2 7, 2 7' ^^ltT=lU7f 

U f Cyt^EHT^m 3 ?itta®;fic l;* 
■ii;sj;5icLfc(D7\ mi, m2g*tt«s^st>~T^^ 
(7)fm^^sit « c i: ^ < Emsi^ic <i; u mES^* n/c 
=1 u:fi f cy^Ris6*iicSi^u^;i/"u-«tti"u-^-. 



Oy) .hjbM^ffiU Em»«2l!b^xSti©[ilt)lc(H]|E^ 
iSJSOxf"I°lgaB«ffSo/c«^tt. [HlgStl (xSti) 

*lRl3b^Sil!l5Sa)5E5JVx(7)*lR]i:¥ffr$5*^6. 
(D»l)i$Sfi£^Vztcj!tLr(Da'=lU;d-U:tlf Cy (=2 

p • Vx • Oz) immt^o 

[0 0 7 6] '^-oT. xa. yastfzaro^a^iRi© 

mil^^h)U^\x. iy. i z"f"SiBU ±iB®xC"^vT^ 
less, ®TC^i:i5U^T^ □r->y'57#:©iB^a'^'? 
[0077] 

mi] 

z-Oz-Vx)- i ,-Q,'V.- i J 

0) 

[0 0 8 3] ±iB*fi(E©fl5«lr«^ EUlC/TxtJ: 

^ic^ ^mm I DT 2 2(7)6fflijTiimi 

■rS5l>fS§2 5' ^Rt^^ffliJliliBML. mtiim I DT2 
2 (7)StJ7lim 23i1taa;Slc5W1- SSlttg 2 6 ^gt 
^«i:EBLTl^/i:!Ej«. lEBffl I DT 2 3 tmWim I D 

T 2 4 t(omcm^^^mm=Mtm2^^mm}S.t(D=F 

WS2 5, 2 5' . J5itS2 6, 2 6' RZfmmi 

7. 27' (ommimMcmtmm^mim&iti^^ 

[0084] m^liim^ AlcmtJ^olc. EUciiO^T 
SI<fS2 5' ,!:SlifS2 6' ,!:(DEM^An^x/cg|« 
ffiBlcLT^xtCs Ell 5lC/Tx-r<taii:. ElUci5UN 
T. S^I§2 5,!:Sltl§2 6,!:(7)i31^Anit;^fcM«e 

1 4ii:i5i^TSMS2 5' t^Mm7' t(om,m^x 

lilt-Sm3?ittaEaroSltSff2 5, 2 5' [c33ttS)i 

jMa*^#i*rs<!:. ^im27. it 

[0 0 8 5] Ell 7ii. *fg0siciss?ieas»v'>'r 
□ X =1 - 2 (D%m.mM^mmim r$ s o 
[0 0 8 6] m2(Dmm(Dmmii. mmm i d t 2 2(7) 

fl^figffiBtOiliJS^gMt S J: a L/ct,<Df\ El 1 icS 
l^T^ ^Haiffl I DT2 2(7)S±i:^SSB?a, a' IC^tiililK 

[0 0 8 7] mi3iea®;A<tm2?ieaHa<!:(7)^^$ 
-i:'mm9 0° tmmri^tcisb. ^lam i dt2 2*^ 

mtiim i dt2 2(7)«ttiffl 

.hIcSSo :^aJlH]K3 1 li. :^ttiffl I DT2 2A^6(7)« 



(9) 



^mW■9-3^ 83 6 2 



[0 0 8 8] ^tiiiiiKs 1 li. mmmf o(DmmT&^^ 

^t^Mm'>mm^2 2. eisi/^^ 3 sstfiBT^v 
73 4 6^5*tm*nTi^§o sjiiSiiig^3 2ii. Mm 

[0 0 8 9] imiyySt 3 3ti. Slia5eji^3 2*^6 

iii:hin^Mm=mmiiim 10122 .hiEB^ 1 d t 2 
3, 2At(Dsmmicm'^<^m(otn^mE.t^'h(o 

[0 0 9 0] mmryy^ A[tt^\y-'^ay'ryy3 

4a^ffll^fct(D'f\ c:(7)7|-^U-->a>Z>7 3 4a 
a)-A;':iS?tcA;':ffiJ;tR 1 , R 3^:n•LT{3ifflPl!l^ 
n/c«Ji5e^i«A:^^n. +A:^4S?li:ja6iR4^^LT 
«tllffl I DT2 2(D||ltllffl^A^^A:':*nT0^So :^3b\ 
fflnRS, R5li. -^n-^-nAs^lU^^k y^TV^PS 

T -5 /c 46 RiM&JjiT-iM * nr o^^o 

[009 1] MB7'>:^3 4tt. ^tllffl I DT2 2T'^ 

StC nfcffl^) (7) U^y 1/ E DET <!: iiia ;J£fgfi§ff 3 
1 *^6ffitl->7^3 3;&:f>LTA;':*tifcJi»i5f 0® 
»*«JijS©U^;l/Er<!:«DU^;l/MAE (=Edet-e 
r) ^iiliLTt±l:^lt5o 

[0 0 9 2] «tll[HlK3 1 lis i^46Em»*52 1 jb^HS 
aB)^LTl^Sl^tt«lT'^DliB)^ft■eM»7'>73 4*^ 
^<0]iiti» roj ,!:S«<taii:. a^^^USS 1 (DJi 

)mcELm-m'yz>^ 3 3(7)f3ifflM3f)^ps*nTi^?io 

[0 0 9 3] ±iB«fiEdolNT. J±m»*62 1 6^0^311*1 
^ff^:a<!:. ^tllffll DT2 2!b^6=lU7|-'J:^^Em^ 

3 4A^5'(7)SJia(7)|^ttiU^yl/EDET<!:;e)Sl;S58jS^ 
3 1 6^5A;':*nfcJsl;mf otOS*lSJi;JScDU^;UEr 

[0 0 9 4] LA^U :^tti[H]K3 Hi. =1 U7rU;bA~^fg 
^L^l^tt®. r^to-e. Itttiffl I DT2 2A^6^v$» 

[cs^" < \m^is.6i(DW^i^^iEt\.^^mi:'mmr > ^ 3 

4*^6©tli:^6^ roj ,!:^:;5 ff^«lc»-iiXffl^fiE5J 

ttiffl I DT 2 2(7)«ttiffl^[c^^$aicS-:5Xffl^s!6»A~< 

[0 0 9 5] l^oT. C(7)«tti^;S^affl-r«il<!:lcJ: 
U^ttiffl I D T 2 2(D^mmm.iy'^-6il:'Ti\.-^m^\n^lL 

die =1 U Tt- U ;':=&ieilli-r 5 c <!: 
[0 0 9 6] 01 8li. *fe0S[c«;5?ittaEa5>>'f 
□ X =1 - T'tDm 3 (7)IIJfe(7)fl^88tD^fiEg|-U-S 



[0 0 9 7] m3(DllJS(DJT5Hltt. EI1^Ci5l^T^ Em 
W^2 1 ©aSro^tliffl I DT 2 2. I DT 2 

3. lEBffl I DT2 4. Sltgff2 5, 2 5' . Sltgff2 
6, 2 6' St>"Slif^2 7, 2 7' (Di35iJ:&|pl[cS«f LT 

■35r«*iRi (y*iR]) ic. ^tiiffl I DT2 2. wmm 

I DT2 3. I DT2 4. SI*S2 5, 2 5' . 

)5i<fS52 6, 2 6' -mmmn, it t^-mit 
ft^es^^aiffl I DT3 5. mim i dt3 6. wmm 

IDT 3 7. j5WS3 8, 3 8'.SWS3 9, 3 9' 

St^J5ltS§40, 40' ^iBir^ <!:<!: tie. SJl;ftfg 
SS§3<!:SJl;S5eSS§4(7)§tti;':4S?b-b' , c-c' 

^■^n^'niEBffi I D T 3 6 twmm i d t 3 7 \,mm 
[0 0 9 8] mi 0)^560) x^[R][ces-r5 

:^=\-y^^2mm^>^T^mm(om^m^e>tl^t^^. m 

2omm(DmmKj;:t\ii. iwi-(7)Em»fi2i±[c2fli 
5j(7)i/>-rpx=]-7i ^liJtLri^^(7)r\ 

[0 0 9 9] ±iBiififs(Dfl5»iT'tt. mi, m2(0 

?i'ttSffl;S(7)T»»i:Emafi2 1 fD[H]i5ai!i<!:(7)*li: 
f'Fffllc <t; « =1 iJ 7|- U :/:?&«tll1- -5 ^ 'T 7(D3*tta®»v'' 
■^-fPX=l-:^li:oUNTiJi^L/i:!Ej«. CWc 

E.mmm 2 1 (om^mi t (omKi^m te j; « a u ^ u :^ 

^^tUr «5ittaE^v'> □ 7. =1 - :^lcoiNT?) Mffl 

[0 10 0] i5ij^(#iai 9^c/x^t<fca^c. 021 ^^/x^t 
«ai*?^wr -si^jRw^ittaajfiv*' -s^ -i- □ x =1 - t'ic 

[0 10 1] mi 9ii. 0 2 1 [ciso^T. Emssi 0 

tcmmmmL f o<^> c - b \:fT-7.mmm}mm^ 3 2 
^mmLtc^(OT^&^o aJi3£^iiS3 2a)/u 

igKffl I DT 1 0 2, ^ 0 3izmmti. m}mfo<D 
Mm'Ati^mim 1 d t 1 0 2, 103 [zmw-^n^io 
[0 10 2] »mmmmi^3 2(ommmTmf ot^'^m 
^fticct y ( f 0+ A f t) K u 7 h Ltcm-^. mm 
10 4, ^ 0 5(Di^mm}mfoi^ (fo+Aft) i^k 

[0 10 3] $fc. 112 0[OT^■r<i;a[c. :^tti«?[c^ 

tij[HiK3 1 ^mmt^<iio let tilt, mm-i 0 4, 1 



(10) 



^mW■9-3^ 83 6 2 



0 5 ics^t^i^mm I D T 1 0 1 (Dimmm^imt^ 
m^mm^2 icow^tit^^^wmm i dt i o 2, 10 

tl^(01:\ m^&m I DTI 0 1 C7)filttiff^*^6=lU7|-U 
[0 10 4] 

Eic^^ Lfc =1 >; 7i- >; :^*Ems&^ii: <fc y m^ffl^ic^ 

L T^i iU t ^?itta® » -r □ X =1 - 33 0^ 

jsatcii^'r-sffl^^sm-r^ffl^tfig^is.!:. =1 |;7l- 
jS^JA'^a * tiTl^^Ji^lc^.IE5ilc =1 U 7h ij :':^lt *T 

[0 10 5] *^^ii:<tnH; Em»t5«DaE 

Sl^* ^d:;5^ 2 ©liKfflmffi&tf =i U tI" 'J 

ffi^tt^■^—f|J^ciB5lJt ?)<!:<!: mi, m2(Dmm 
mmm<mm\[n'^^M.^m.^iE^^^<.m 1 ~m 3 © 
3ittasjs=&^n^nsi<fr « j?f^ji«Dm 1 ~m 3 (ds 
lifSfffflms^^Efiju mi, m2(7)igi!ifflmsFaii:m 

1, m2(7)?itt«H;t (SS;fi) <73^$$X=&fg^*-y:. 
CCD^^$;fi^Em»«(7)[HieaB)i(DfflSfFfflli:d; 

l:;5=ii;7|-ij:^) (m3©3ittaE««DSS«) icj^^* 

-srmEicsig^tifcmMffl^^iiittifflmtiriiitti-r^ 
?ieasa 'T □ X =1 - o Ts Em^si^ic j: y 
mESis* tifcm 3 (7)#itastcs^ <»tcfflii--5 

6 SBSf-S ^Sm 3 (7)#14asaiceB1-ffl^fiE5J 

[cm 3 (7)?ieas»tceB-r ^ffl^js^^A^^stiTi^^ 

[B1] *l6^tC'(l^?ittaHa5>>'rPX=i-^(D^ 



[02] Em»t6^cJl5fig#n/•cmillil^i*/T^tEl^s 

[03] 3ittaSM^*Si^^ffiO^/ciaJi;^^flS^(7)»* 
[04] 3ittaS»ftSS*ffll^/i:aJiS[»liS©»* 

[05] vm.mmmm^m'm^frstwmmi:'^^. 
[07] iBBffl I Di tmmt<K>fm<K>'^m^7j<tm 

[08] #S*lSliaElci5tJ-53*ttaES[©3[^roS*ll 

[09] u-r 1; -atci5t^-;5»«aE<7)i4?a)Sffi^/Tx 
[010] #sl^sFa^c^±r5^ss[©JiS[a*/T^■r 

[01 1] ?itta®;SlCct;g,l*?(7)ffiRai!)tcJ«tt«=i 
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